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INTRODUCTION 

ACKNOWLEDGMENT 

The Advanced Nuclear Directory offers a sample of companies engaged 

in the development of advanced nuclear technologies and should not be 

considered a comprehensive list of this industry. All companies featured 

have participated on a voluntary basis and are responsible for the 

information provided. Inclusion of a company does not indicate 

endorsement by any of the directoryôs sponsors. 

The Advanced Nuclear Directory was created in partnership between 

GAIN, Third Way, and the United States Nuclear Infrastructure Council 

(USNIC). 

*GAIN reserves the right to edit content for publishing purposes. 
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GATEWAY FOR ACCELERATED  
INNOVATION IN NUCLEAR 

The mission of the GAIN initiative is to provide the nuclear energy 

industry with access to the technical, regulatory, and financial support 

necessary to move advanced nuclear technologies toward 

commercialization, while ensuring the continued reliable and economic 

operation of the existing nuclear reactor fleet. GAIN offers a single point 

of access to the broad range of capabilities across the Department of 

Energy (DOE) national laboratory complex. DOE has invested billions of 

dollars to build and maintain its nuclear research expertise and 

infrastructure. This vast capability is being leveraged via GAIN to support 

commercialization of new advanced nuclear technologies. 

Location: Idaho Falls, ID 

Founded: 2015 

Director: Christine King 

Federal Engagement: DOE-NE, NRC, NSUF, NEUP, LWRS, NEAMS, ART 

Preferred Point of Contact: Christine King / christine.king@inl.gov / 650-283-4235 

 

gain.inl.gov 
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FAST REACTORS INFO SHEET 

DOE-NE has established the Gateway for Accelerated Innovation in Nuclear (GAIN) to 

provide the nuclear community with access to the technical regulatory and financial support 

necessary to move innovative nuclear energy technologies toward commercialization while 

ensuring the continued safe reliable, and economic operation of the existing nuclear fleet. 

Developing safe, reliable sources of carbon-free energy will be the next decadeôs greatest 

challenge for US power producers. Several US-based companies are developing Fast 

Reactors (FRs), a type of advanced nuclear reactor to help meet that energy challenge. 

Without a moderator nuclear reactions occur at high energies, producing more efficient fission 

reactions. Developers of this reactor type offer increased safety, reduced proliferation risk, 

improved management of nuclear waste, and industrial applications, all at a lower cost than 

traditional reactors. In some designs the reactor can recycle waste from other reactors, or 

produce additional fuel.  

Four types of FRs are being developed by US companies: the Sodium Cooled Fast Reactor 

(SFR), Lead-Cooled Fast Reactor (LFR), Gas-Cooled Fast Reactor (GFR), and Molten Salt 

Fast Reactors (MSFR). 

https://gain.inl.gov/SiteAssets/Fast Reactors/2021.May.21_FR_InfoSheet.pdf
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Inherently Safe by Design 

By operating in the fast spectrum with a liquid metal coolant, FRs are able to provide both 

high power density and passively safe operation. FRs rely on "fast neutrons" to cause fission, 

and can be designed without a moderator (e.g., water) in the reactor core. A liquid metal 

coolant allows for efficient heat transfer at low pressure, promoting natural circulation and 

passive decay heat removal. In the event of a rise in temperature, the physics of the reactor 

provides reactivity feedback that inherently reduces the reactor's power. This inherent safety 

behavior prevents severe accidents, as demonstrated by Experimental Breeder Reactor-II 

(Image 1). FRs using gas and salts can achieve similar inherent safety performance by 

passively removing heat, and incorporating self-stabilizing reactivity feedbacks. 

Fuel Cycle Features 

The unique properties of FRs enable efficient fuel 

utilization and waste minimization. FRs can 

operate with a favorable neutron balance; fission 

reactions in FRs are capable of creating more 

neutrons than consumed. By converting these 

excess neutrons into usable fuel materials, some 

FRs are designed to produce more fuel. FRs are 

also flexible to accept a wide range of fuel 

materials, with many designs capable of  recycling 

existing nuclear waste in a closed fuel cycle. The 

efficient fuel utilization of FRs can also enable 

some designs to operate for decades without 

refueling. FRs offer fuel cycle flexibility, providing 

a robust fuel supply and improved nuclear waste management. 

Load Following and Integration 

By deploying FRs in an energy mix, power producers are able to provide reliable electricity to 

customers while integrating with other generation technologies, such as variable renewable 

energy resources. Flexible load following capabilities allow a reactor to adjust to demand and 

intermittent supply. In times when less power is needed, fast reactors have a ramp-down rate 

of less than 15 minutes. When the demand for energy increases, it can be ramped up to full 

power within minutes. 

 

Experimental Breeder Reactor-II (EBR II) at the 

National Reactor Testing Station in Idaho  

Additional Fast Reactor Resources: 

bit.ly/IAEA-FastReactor-Reference 

bit.ly/GAIN-FastReactor 

bit.ly/ANL-EBR2-History 
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HIGH TEMPERATURE REACTORS INFO SHEET 

DOE-NE has established the Gateway for Accelerated Innovation in Nuclear (GAIN) to 

provide the nuclear community with access to the technical, regulatory, and financial support 

necessary to move innovative nuclear energy technologies toward commercialization while 

ensuring the continued safe, reliable, and economic operation of the existing nuclear fleet.   

Developing safe, reliable sources of carbon-free energy will be the next decadeôs greatest 

challenge for US power producers. Several US-based companies are developing High 

Temperature Reactors (HTRs), a type of advanced nuclear reactor, to help meet that energy 

challenge.  

HTRs are a type of graphite-moderated thermal reactor employing TRISO fuels (see below), 

differentiating them from other advanced reactor concepts. HTRs use either inert gas or 

molten salt as a heat transfer medium.  Developers of this reactor type offer increased safety, 

remote power, and industrial applications. 

HTRs typically use low enriched uranium fuel to produce higher reactor outlet temperatures 

than other reactors. For this reason, developers of HTRs offer it as a viable replacement to 

industrial fossil fuel processes. 
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Quality Process Heat for Industrial Applications  

All HTR systems have the ability to reach higher and more precise temperatures than those 

that use fossil fuels. HTRs' ability to consistently produce clean, quality heat is especially 

important in industrial chemical processes, where a plant must maintain a set range of 

temperatures for successful production. HTRs, therefore, can reduce the margin of error for 

operators, resulting in greater cost efficiencies.  

Inherent Safety that Starts at the Fuel Source 

HTRs are built around safety, beginning with advances in nuclear fuel technology. All HTRs 

use ñtri-structural isotropicò fuels, commonly referred to as TRISO fuels (Image 1). TRISO fuel 

comes in different shapes and sizes; no matter the form, this advanced fuel source contains 

a small amount of low-enriched uranium fuel within three layers of protective graphite and 

silicon carbide. These TRISO particles are incorporated into a graphite matrix within spheres 

("pebbles") the size of a golf ball or a tennis ball, or into blocks ("compacts").  The coatings 

around the TRISO particles fully contain fission products resulting from the nuclear reaction, 

eliminating the need for costly, concrete containment structures. 

Load Following and Integration 

By deploying HTRs in an energy mix, 

power producers are able to provide 

reliable electricity to customers while 

integrating with other generation 

technologies, such as variable 

renewable energy resources. Flexible, 

load following capabilities of HTRs 

enable integration with intermittent 

renewable energy sources; moreover, 

the high-grade heat produced by HTRs 

make thermal energy storage or 

integration with industrial processes 

possible and attractive during low electricity demand intervals.  

Additional High Temperature 

Reactor Resources: 

bit.ly/INL-ART-GCR 

bit.ly/NRC-Training-Course-HTR 

bit.ly/IAEA-ARIS-Database 

! ÔÒÉ-ÓÔÒÕÃÔÕÒÁÌ ÉÓÏÔÒÏÐÉÃ ÏÒ  Ȱ42)3/ȱ ÆÕÅÌ ÐÁÒÔÉÃÌÅ 
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MOLTEN SALT REACTORS INFO SHEET 

DOE-NE has established the Gateway for Accelerated Innovation in Nuclear (GAIN) to 

provide the nuclear community with access to the technical, regulatory, and financial support 

necessary to move innovative nuclear energy technologies toward commercialization while 

ensuring the continued safe, reliable, and economic operation of the existing nuclear fleet.    

Developing safe, reliable sources of carbon-free energy will be the next decadeôs greatest 

challenge for power producers in the US. Several US-based companies are developing 

Molten Salt Reactors (MSRs), a type of advanced nuclear reactor, to help meet that energy 

challenge. 

MSRs utilize low pressure, high temperature fluoride or chloride salts as liquid fuels and 

coolants. MSRs are different from most other advanced reactor concepts because of their 

ability to operate in a low pressure environment, as well as at higher temperatures and for 

longer durations than other reactor types. Developers of this reactor offer increased safety, 

reduced proliferation risk, passive safety system features, and short-lived waste. 

MSRs could play a significant role in closing the nuclear fuel cycle, increasing fuel utilization, 

and reducing long-lived waste products.  



 
 
 

I
N
T
R
O
D
U
C
T
I
O
N

 

viii 

 

Readily Apparent Safety 

Due to the inherent characteristics of low pressure, chemically-inert coolants and liquid fuel 

systems, MSRs are easily coupled to passive safety systems that eliminate the need for 

many of the safety systems needed for other reactor types. MSRs can be designed to be 

ñwalk awayò safe and operate with low pressure components and systems, which improve the 

economic performance and enhance the safety of the reactor.   

High-Quality Energy 

MSRs produce high temperature heat 

for efficient electricity production and 

for application in high temperature 

industrial applications, including the 

production of hydrogen. MSRs are 

attractive because of their potential to 

operate at higher, more efficient 

temperatures for extended operational 

cycles.   

Load Following and Integration 

By employing MSRs in an energy mix, 

a power producer is able to provide 

reliable energy to its customers while 

integrating with variable resources. 

Flexible load following capabilities of 

MSRs enable integration with 

intermittent renewable energy sources; moreover, the high-grade heat produced by MSRs 

make thermal energy storage or integration with industrial processes possible and attractive 

during low electricity demand intervals. 

Additional Molten Salt Reactor Resources: 

bit.ly/GAIN-MSR 

bit.ly/YouTube-MSR 

bit.ly/ORNL-MSR 

bit.ly/FluidFuelReactors 

! 4/0 6)%7 /& 4(% -ÏÌÔÅÎ 3ÁÌÔ 2ÅÁÃÔÏÒ %ØÐÅÒÉÍÅÎÔ ɉ-32%Ɋ 

ÁÔ /ÁË 2ÉÄÇÅ .ÁÔÉÏÎÁÌ ,ÁÂÏÒÁÔÏÒÙ 
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ALPHATECH RESEARCH CORP. 

Alpha Tech Research Corp is developing thorium fueled Molten 

Salt Reactor (MSR) technology to enable a new phase in clean, 

safe power production. 

Location: Salt Lake City, UT 

Founded: June, 2016 

Principal/CEO: Nick Baguley 

Major Investors: Non-disclosed 

Technology Class: MSR 

Reactor Type: MSTIR 

Power Output (MWe/MWT): 30MWt 

Federal Engagement: DOE, NRC 

Preferred Point of Contact: Staci Wheeler / staci@alphatechresearchcorp.com / 801-477-0715 

www.alphatechresearchcorp.com 


